Introduction
A deviated nasal septum (DNS) is the most common cause of nasal obstruction. It leads to mouth breathing, snoring and external nasal deformity. It also influences the airflow dynamics of the nasal cavity and improper aeration of paranasal sinuses leading to sinusitis. Due to airflow changes, compensatory hypertrophy of the nasal mucosa on concave side is often found [1] [2] [3] [4] . Other changes which are seen due to altered air flow dynamics are disturbed mucociliary dysfunction, lymphocytic infiltration and squamous metaplasia. Although these changes are seen on both sides of nasal mucosa, but are more severe on concave side [5] [6] [7] [8] [9] . All these changes can be avoided by surgically correcting DNS.
With this background, we carried out a prospective randomised study to determine the influence of DNS on nasal epithelium.
Materials and Methods
This study was approved by the institutional research ethics committee and prior written informed consent was taken from all the patients.
The prospective randomized study was conducted on 42 patients (27 males and 15 females) between 16 and 60 years with symptomatic deviated nasal septum from the inpatient department of Otorhinolaryngology, KLES Dr. Prabhakar Kore Hospital and Medical Research Center, Belagavi.
Inclusion criteria were as follows:
1 3 All the patients fulfilling inclusion criteria were included in the study and mucosal biopsy samples were obtained from the following sites (prior to septoplasty):
• Septum at the most deviated point on the convex side • The corresponding area on the concave side • Both inferior turbinates from anterior end • Both middle turbinates from anterior end These biopsy samples were placed in formaldehyde. After fixing them on paraffin blocks they were cut into 3 µm slices and later stained with hematoxylin-eosin.
The slides were observed under a light microscope at 40× magnification power. The density of lymphocytic infiltration was noted and grading was done as follows: Presence or absence of squamous metaplasia was also noted (Figs. 2, 3) .
Each case was numbered as Case 1 to Case 42 and blinding was done to prevent observer bias.
Statistical analysis was done using SPSS software version 16 for windows.
Results
All the 42 patients included in this study had septal deviation either on left or right side, i.e. 20 (47.6%) had deviation towards left, 22 (52.4%) patients had deviation towards right and none of the patients appeared with deviation on both sides.
In patients with Left side DNS:
• Concave and convex sides showed statistically significant difference in the presence of squamous metaplasia in the septal mucosa with concave side affected more than the convex side (McNemar test, p = 0.004) ( Tables 1, 2 ).
• Presence of squamous metaplasia in lateral nasal wall (Inferior turbinate and Middle turbinate) mucosae In patients with Right side DNS:
• The presence of squamous metaplasia in the septal mucosa on concave side was higher than the convex side and the difference between the two was statistically significant (McNemar test, p = 0.001) ( Table 5 ).
• Squamous metaplasia in lateral nasal wall (Inferior turbinate and middle turbinate) mucosae on convex side was not significantly different from that on concave side (McNemar test, p = 1).
• The intensity of lymphocytic infiltration in septal mucosa on the convex side was not significantly different from that of the septal mucosa on concave side (McNemar test, p = 0.227).
• The intensity of lymphocytic infiltration in inferior turbinate mucosa on the convex side was not significantly 
Discussion
Septal deviation can cause symptoms such as nasal obstruction, mouth breathing with variable symptoms such as headache and olfactory disorders. Dynamic air flow in the nasal cavity is affected by the degree, localization and shape of deviation of the nasal septum. The amount of, and resistance to, air flow in the nasal cavity of a patient with nasal septal deviation are different [10] . This leads to compensatory hypertrophy of the nasal mucosa on the concave side [1, 11] . Septal deviations play an important role in the aetiology of diseases of paranasal sinuses as incidences of sinusitis, osteomeatal complex obstruction and mucociliary dysfunction also increases [12] [13] [14] [15] .
In the present study, presence of squamous metaplasia was significantly higher in septal mucosa on concave side as compared to the convex side in both left and right sided DNS patients. Similar finding was seen in another study but the difference between convex and concave side was not statistically significant [9] .
The presence of squamous metaplasia in lateral nasal wall (inferior and middle turbinate) mucosa on the convex side was not significantly different from the concave side. Similar result was seen in another study conducted by Kamani et al. [9] .
In the present study, intensity of lymphocytic infiltration in patients with left sided DNS was more in the septal mucosa on the concave side and the difference was statistically significant. Whereas in patients with right side DNS lymphocytic infiltration was more in the septal mucosa on the concave side but the difference was not statistically significant. The exact mechanism for this for this occurrence is not understood, but it may be that a spontaneous inflammatory process not related to allergy or infection may be brought about in the more open nasal cavity by increased air flow.
In a similar study by Jang et al. [8] higher number of infiltrating inflammatory cells were seen in the concave side septal mucosa as compared to the convex side of septal mucosa and the difference was statistically significant. However, they obtained specimen 2 cm posterior to nostril and 1.5 cm inferior to nasal dorsum; in the present study specimen was taken from the most convex part of septum and its opposite side. Therefore, our specimen may more markedly show the effect of septal deviation on histopathology, compared to theirs.
In another study by Kamani et al. [9] , they compared both sides of deviated septal mucosa in terms of lymphocytic infiltration and found increased lymphocytic infiltration in septal mucosa on concave side but this difference was not statistically significant. Similarly, Mariappan et al. [5] found more prominent infiltration of inflammatory cells in the concave side septal mucosa as compared to the convex side but was not statistically significant.
The intensity of lymphocytic infiltration in lateral nasal wall (inferior and middle turbinate) mucosa was higher on the concave side as compared to the convex side but the difference between the two was not statistically significant. Similar result was seen in another study conducted by Kamani et al. [9] .
This study has its own limitation as this is not a case control study hence, further studies are required with larger sample size for better understanding of this entity.
Conclusion
The results of our study suggest that nasal septal deviation leads to histopathological changes in nasal mucosa in the form of lymphocytic infiltration and squamous metaplasia. These changes influence both sides of the nasal mucosa but have been found to be more severe on the concave sideas compared to convex side. Deviated nasal septum predisposes the nasal mucosa to chronic inflammation and squamous metaplasia, both of these changes may predispose a patient to increased incidence of chronic rhinitis/ rhinosinusitis.
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